A high throughput fluorogenic substrate for interstitial collagenase (MMP-1) and gelatinase (MMP-9).
Two members of the matrix metalloproteinase family of enzymes, interstitial collagenase and 92-kDa gelatinase, have been implicated in the pathogenesis of rheumatoid arthritis and tumor metastasis. In order to characterize the activities of these enzymes, we have developed a fluorogenic peptide substrate which is efficiently hydrolyzed by both enzymes. This substrate was developed based on the addition of the fluorescent tag, N-methyl-anthranilic acid (Nma), to several previously synthesized substrates that had been evaluated with respect to their turnover by interstitial collagenase. One substrate, Dnp-Pro-Cha-Gly-Cys(Me)-His-Ala-Lys-(Nma)-NH2, had favorable solubility characteristics, was > 98% quenched, and produced a single cleavage product, Dnp-Pro-Cha-Gly, with a high fluorescence yield with both interstitial collagenase and 92-kDa gelatinase. Since the assay depends on measurement of increases in fluorescence, the position of the Nma group also proved to be important for optimization of the fluorescence signal. The assay is free from interference by organomercurial compounds and the cleavage product has excitation and emission spectra compatible with filters commonly available on commercial plate readers. The assay has been adapted to a 96-well format and provides a rapid screening protocol for the evaluation of inhibitors of these enzymes.